Cationic nanoparticles disrupt cellular signaling in a cholesterol dependent manner.
In this study, we investigate the interaction of charged polystyrene particles with respiratory epithelial cells. Experiments were designed to reveal the effect of cellular interaction with particles of varying size and charge and how such interactions could alter cytokine induced cellular processes. A549 cells, containing a stably transfected Interleukin-8 (IL-8) Luciferase promoter construct, were cultured in the presence of the proinflammatory cytokine tumor necrosis factor-α (TNF-α) and polystyrene particles for 4.5h. Several endpoints were measured: IL-8 gene expression, IL-6 protein, IL-8 protein, and NF-кB translocation. At 4.5h, cellular viability was maintained for the particle exposed cells. Interestingly, we found that only the cationic nanoparticles have the ability to disrupt the TNF-α stimulated cellular signaling by reducing the IL-8 promoter activity, IL-6 and IL-8 protein. Cationic nanoparticles reduce these processes through interfering with NF-κB translocation. However, the activity of the cationic nanoparticles on the IL-8 promoter and NF-κB translocation is lost when cholesterol is depleted from A549 cells before particle exposure, which suggests that cationic nanoparticles rely on membrane cholesterol integrity to disrupt cellular signaling.